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(57) Abstract 

The proposed method of dispensing micro-doses of aqueous 
solutions of substances onto a carrier involves wetting the end face 
of the rod-shaped transport element with the aqueous solution of 
the substance in question, formation on the said face of the required 
dose of the substance, after which it is transferred and brought into 
contact with the carrier surface. During the process of forming the 
dose and its transfer, the temperature of the aqueous solution and 
that of the end face of the transport element are maintained 
essentially at the dew point of the surrounding air. The claimed 
device for dispensing micro-doses onto a carrier comprises a base (1) 
in the form of a plate on one side of which are attached by one end a 
plurality of rods (2), the faces (3) of the free ends of which are 
aligned in a single plane. According to the invention, the device is 
provided with a means for maintaining the temperature of the end 
faces (3) of the free ends of the rods (2) essentially at the same level 
as the dew point of the surrounding air. The invention is intended 
for use primarily in dispensing doses and introducing micro-doses 
of aqueous solutions containing biological compounds. 
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(57)Pe<t>epaT 

Cn0C06 MHKpOil03HpOBaHH^ BOflHMX paCTBOpOB BemeCTB Ha HOCHTCJIb 
3aKJlK)HaeTCH B TOM, HTO OCymeCTBJWIOT CMaMHBaHHC TopueBOH nOBepXHOCTH 

rpaHcnopTHpyiomero aneMeHTa cTepxHeBHjiHOH 4>opMb! boahbim pacrBopoM 
BeiuecTBa, o6pa30BaHHe Ha stoh noBepxHocTH 3anaHHoii ao3bi 3Toro BemecrBa, 
nocnejiyiomee nepeHeceHHe h conpHKocHOBeHHe ee c noBepxHOCTbio hochtcjui, i 
npn 3tom TeMnepaTypy BOiiHoro pacrrBopa BemecrBa h TCMnepaTypy TopuoBoii 
noBepxHocTH TpaHcnopTHpyioiuero aaeMeHTa b npouecce o6pa30BaHHfl jio3bi h 
ee nepeMemeHHfl nojmepaeHBaioT no cymecrsy paBHOH TeMnepaType tohkh 
pocw OKpyxcaiomero B03jiyxa. 

3aaBJweMoe ycTpoiicTBO MHKpojio3HpoBaHHa BcaHbix pacTBopoB BemecTB Ha 
HOCHTejib coiiepjKHT ocHOBaHHe (1) b (Jx>pMe anacTHHbi, Ha OHHOH CTOpOHe 
KOTopofi 3aKpenneHO ojihhmh KomiaMH MHoacecTBO cTepacHeii (2), TopiiOBbie 
noBepxHocTH (3) cBo6oflHbix kohuob Koropbix pacnojioxeHbi b ohhoh 
ruiocKOCTH. ConiacHO H3o6peTeH h k> , ycrpoficTBO cHa6aceHO cpejurrBOM 
nojmepacaHHH TeMnepaTypbi TopuoBbix nosepxHocTeH (3) cbo6oahmx kohuob 
cTepxHefi (2) no cymecTBy paBHofi TOHKe pocw oKpyxaiomero B03jiyxa. 

H3o6peTeHHe npeflHa3HaneH0 npeHMjmecTBeHHO juvl ju>3HpoBaHHa h 

BHeceHPW MHKpOfl03 BOflHblX pacTBopoB, cojiepxaiuHX 6HOJ!OrHHeCKHe 
KOMnOHeHTbl. 



HCKJUOIHTEJIbHO flJIfl OEJIEB HH*OPMAI|HH 

Koau, HcnojiKiyeMue juib o6o3hb h 6hha cTpaH-^ieHOB PCT Ha nrry^HMx mcrax 6ponuop, b kotopmx 
ny&micyioTCa McaflyHapoflHue 3&sbkh b cootbctctbhh c PCT. 
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Cnoco6 MHKpoA03HpoBaHHA Bo^Hbix pacTBopoB BemecTB Ha 
HocHTejib h ycrpoHCTBo jwx ero ocymecTBJieHHH 

O&iaCTb TeXHHKH 

5 HacToamee H3o6pereHMe othochtc* k oftrracrH 6HOJiorHH, a TOHHee k 

CnOCo6y MHKpOJI03 H pOBaH Hfl BOflHblX paCTBOpOB BemeCTB' Ha HOCHTCJlb H 

ycrpOHCTBy juw ero ocymecTBJieHRH. 

IlpeAiuecTByioiiiHH ypoBem> tcxhhkh 

UlMpOKO H3BeCTeH CnOC(>6 MHKpOfl03HpOBaHHfl BOflHblX paCTBOpOB BCLUCCTB 

10 Ha HocHTejib, Hcnojib3yioiuHH pa3peaceHHe cpejjbi nan noBepxHOCTbio 
jio3HpyeMoro pacTBopa juw 3anojiHeHna 3aMKHyroro KanHGpoBaHHoro o6bCMa m 
H36brroHHoe jiaBneHHe juw ero BbrrajiKHBaHHa H3 Kaj]H6poBaHHoro o&beMa b 

paCTBOp HJIH Ha nOBepXHOCTb HOCHTCJ1H. YcTpOHCTBO mix ocymecTBJieHHfl 

yKa3aHHoro cnoco6a cojiepacHT npeuH3HOHHyio napy M UHJiHHitp--nopweHb", me 
15 nepeMemeHHe nopiuHfl oraocHTenbHO muiHHflpa co3naeT pa3pexeHHe non 
nopiiiHeM h TeM caMbiM o6ecneHHBaeT 3anojmeHHe noanopiiiHeBoro 
npocrpaHCTBa MHKpoo&beMOM pacTBopa, KOTopMH npH o6paTHOM 
nepeMeiueHHH nopmra cooTBeTCTBeHHo BbrranKHBaerca H3 3anojiHeHHoro 
npocrpaHCTBa. YBenHHeHHe KOJiHHecTBa oflHOBpeMeHHo npHroTaBJiHBaeMbix 
20 MHKpoo6i>eMOB 3thm cnoco6oM nocrHraeTca nyreM yBejWHeHHfl HHCJia 
napaJuienbHo pa6oTaioiuHX KaHanoB. YKa3aHHbiH cnoco6 h ycTpoHCTBo 
o6ecneHHBaioT MHKpoao3HpoBaHHe bojihmx pacTBopoB BemecTB b HHana30He ot 
necHTKOB mji. no 1 mkji, c TOHHOCTbK) 0.5% -s- 1% (Cole-Parmer ® micro and 
macropipettors; L-07839-51 + L-07839-76). MHoroKaHanbHbie ycTpoHCTBa 
25 (Chempette ® multichannel pipettes — L-07915-60) oGecneHHBaiOT 

MHKpOfl03HpOBaHHe COOTBeTCTBeHHO OT JieCflTKOB MJI. RO 5 MKJI, C TOHHOCTblO 

1.5% * 2%; npH MaxcHManbHOM HHCJie napawienbHbix xaHanoB 12. 
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yKa3aHHWH cnocoS h ycrpoHCTBo He npHrojiHbi aim iio3HpoBaHHfl o&beMOB, 

MCHbUIHX HCM 1 MKJ1. KpOMe TOrO, OHH XapaKTepH3yiOTCH HCBblCOKOH 

npoH3BOiiHTejibHocTbio jio3HpoBaHHM (MaKCHManbHoe hhcjio napannenbHbix 
KaKanoB 12). 

5 H3BecTeH cnoco6 MHKpono3HpoBaHH>i bohhwx pacrBopoB BemecTB Ha 
HocHTenb Hcnojib3yeMbiii b BIOMEK® 1000 Automated Laboratory 
Workstation npoH3BOiicTBa fynpMbi BECKMAN juia BbicoKOKanecTBeHHoro 
nepeHoca kjiohob, KJieTOHHbix jihhhh, 6aKTepHH, boahmx pacTBopoB flHK h iip. 
yKa3aHHbiii cnoco6 MHKpojK>3HpoBaHHs BKJifOHaex HcnoJib30BaHHe 
10 TpaHcnopTHpyiomero aneMeHTa crepxHeBHjiHOH (Jx)pMbi. CnocoS 3aKJHOHaerca 
b CMaHHBaHHH noBepxHOCTH cBo6oflHoro KOHua TpaHcnopTHpyiomero 3JieMeHTa 
BOflHbiM pacTBopoM BeiuecTBa, o6pa30BaHHfl Ha 3toh noBepxHOCTH HCKOTopoii 
iio3bi BOflHoro pacTBopa sroro BeiuecTBa c noaneayiouiHM nepeMeiueHHeM h 
conpHKOGHOBeHHeM fl03bi c noBepxHocrbK) HocHTejiM. YKa3aHHbiii cnoco6 
15 ocHOBaH Ha Hcnojib30BaHHH can MexMOJieieyjmpHoiT) B3aH moachctbhh Ha 
rpaHHue pa3#ejia 4>a3 acHHKOCTb-TBepaoe Tejio. 

H3BecTHo Taxace ycTpoficTBO zma ocymecrBJieHH^ onncaHHoro cnoco6a. 
YcTpOHCTBO COjiepjKHT OCHOBaHHC b fyopMc nnacTHHbi, Ha OJJHOH cropoHe 
KOTopofi ojihhmh KOHiiaMH 3aKpenjieHO 96 Hr;ioo6pa3Hbix crepaaieH, TopueBbie 
20 noBepxHOCTH KOTopbix pacnojioaceHbi b ojihoh iuiockocth (S91-8545-AP-20; 
1991 Beckman Instruments, Inc.; Bulletin No7883). 

PacnanoaceHHe cTepaoieH Ha ruiacTHHe tohho cooTBercrByeT pacnanoaceHHK) 
flHeex, coflepacaiimx pacTBopbi, Ha ruiaHUiere. ripH 3tom BbmycKaerca «Ba 
THnopa3Mepa CTepacHeii, OT^HnaioiUHxca anaMerpoM TopuoBofi noBepxHOCTH 
25 (0.0015" tip pins — P/N 372172 ; 0.060" tip pins — P/N 372173; S91-8545- 
AP-20; 1991 Beckman Instruments, Inc.; Bulletin No7883). 

HepeHoc MHKpoji03 boahmx pacTBopoB BemecrB H3 aneeic nrcaHiiieTa Ha 
HocHTC/ib ocymecTBJi^ioT cjieayiomHM o6pa30M. 
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IlnacTHHy co CTepxmMH 3aKpen/mK>T b iiepxcaTCJie, cocTbixoBaHHOM c 
nepeMemaiomeHca idjiobkoh no3HUHOHepa. nepeMemaa ranoBKy ruiacTMHy 
no3MUHOHHpyiOT Haa anaHiueTOM Tax, hto Hail Kaamofi ahchkoh oxa3bmaeTCH 
oflHH crrepaceHb, 3aTeM nnacTHHy onycKaioT no KoopflHHare Z npH 3tom 
5 crrepxHH noipyacaiOTCfl b HHefiKH njiamueTa h cMan h BaioTCH coaepxaiuHMHca b 
hhx pacTBopaMH. riocne aroro ruiacTMHy nonHHMaioT no KoopuHHaTc Z, 
nepeMemawT b npocTpaHCTBe m no3HUHOHHpyioT Haa noBepxHocrrbio hochtcjih. 
3aTeM ruiacTMHy cHOBa onycKaioT no xoopaHHaTe Z no conpHKocHOBeHHH 
kohuob cTepxHeii c noBepxHocrrbio hochtcjw, b pe3ynbTaTe Hero MHKpoao3bi 

10 paCTBOpOB BCUICCTB CO CMOHCHHblX KOHUOB CTCpXHefi nepeHoarrca Ha 

HocHTenb. riocne 3Toro crepxHH oHHmaioTca, cTepnaH3yK)Tca t BbicyuiHBaiOTca, 
3areM uhkji noBTopaeTCH. TaKHM o6pa30M npHMepno 3a 30 MHHyr nepcHocHTca 
1536 o6pa3UOB Ha HocHTenb, T.e. H3BCCTHbie cnoco6 m ycrpoHCTBO no3BOjraioT 

nOBHCHTb npOH3BOflHTejIbHOCTb A03HpOBaHHfl H nepeHeceHHS BOflHbDC 

15 pacTBopoB BemecTB no cpaBHeHHio c BbiineonHcaHHbiMH cnoco6oM h 
ycrrpoHCTBOM. OflHaieo, bo3Moxhocth yKa3aHHoro cnoco6a orpaHHHeHbi 
CKopocTbio npouecca HcnapeHHa MHKpoao3bi xhjikocth c TpaHcnopTHpyioiuero 
3JieMeHTa - CTepatHa. 

llpH yMeHbineHHH cjuhhhhhoix) MHKpoo&beMa no aecaTKOB h MeHee 

20 HaHOJiHTpoB pacTBop cmibHo Hcnapnercfl, BH3KOCTb ero yBenHMHBaeTca no 
TaxoH CTeneHH, hto craHOBHTca HeB03MOXHbiM nepeHoc ao3bi pacTBopa Ha 
HOCHTcnb t hjih aaace b npouecce nepeHoca MHKpoii03a pacTBopa HcnapacTca 

nOJIHOCTbK). 

KpoMe Toro, nocKo/ibicy b h3bccthom ycTpowcTBC TopueBaa h 6oKOBaa 
25 noBcpxHOCTH CTep^KHefi HMeioT onHHaxoBbin KpaeBOH yron CManHBaHHa, Ha 
CBoSojIHblX KOHuax CTepxHefi MHKp006l>eMbI pacTBopoB (Jx)pMHpyK)TCa B BHJIC 
xanenb 3axBaTbiBaa h 6oKOByio nosepxHocTb, hto ji h m HTHpyeT MHHHManbHbifi 
o6i>eM nepeHOCHMoro pacTBopa. rio 3toh xe npHHHHe yxynmaeTca 

BOCnpOH3BOJlHMOCTb MHKpOo6teMa KaiUIH, TaK KaK OHa 3aBHCHT OT r/iy6HHbi 
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norpyxeHH^ crepacHa (npH chhxcchmh ypoBHS pacTBopa b ancHxax rinaHUieTa 
H3MeHHTca my6HHa norpyaceHHfl). 

PacKpbnue H3o6pereHHJi 
B ocHOBy H3o6peTeHHa nojioxeHa 3ajiaHa H3MCHHTb ycjiOBHa npoBejieHHfl 

5 Cn0C06a MHKpOJI03HpOBaH HH BOflHblX paCTBOpOB BCIUCCTB Ha HOCHTCJlb TaKHM 
o6pa30M, HTo6bI HCKJlIOHHTb B03MOaCHOCTb HCnapeHHS XHJIKOCTH CO 

crepxHeBHiiHoro TpaHcnopTHpyiowero aneMeHTa h reM caMbiM o6ecneHHTb 

MHKpOfl03HpOBaHHe MHHHMaJlbHblX J103 BOflHblX paCTBOpOB BdUeCTBa C 

noBbimcHHOH TOHHOCTbio h BocnpOH3BOflHMOCTbio, a Taxxe pa3pa6oTaTb 

10 ycrrpoHCTBo jwx ero ocyiuecTaneHHfl, KOTopoe 6bino 6w KOHcrpyKTHBHo 
npocTbiM, Haae^cHbiM h ynoGHbiM b 3KcnnyaTauHH. 

3ajiaHa peuieHa tcm, hto b 3aaBneHHOM cnoco6e MHKpono3HpOBaHna boahhx 
pacTBopoB bclucctb Ha HOCHTejib c Hcnojib30BaHHCM TpaHcnopTHpyioiuero 
aneMeHTa ctc^chcbhjihoh 4x>pMbi, BKJHonaioiueM cMaHHBaHHe TopueBOH 

15 noBepxHocTH TpaHcnoprapyiomero aneMeHTa BojiHbiM pacrBopoM BemecTBa, 
o6pa30BaHHe Ha 3Toh noBepxHocTH 3aaaHHOH no3M 3Toro BeuxecTBa, 
nocjienyioiuee nepeMeiueHHe h coiiphkochobchhc ero c noBepxHocrrbio 
HocHTeju, comacHo H3o6peTeHHK>, TeMnepaTypy bojihoix) pacTBopa BemecTBa h 
reMnepaTypy noBepxHocTH TpaHcnopTHpyromero aneMeHTa b npouecce 

20 o6pa30BaHHH jio3bi h ee nepeMeiueHHa no/mepxHBaK)T no cyiuecrBy paBHOH 
TOHKe pocw oKpyxaiomero B03jiyxa. 

3aaBJweMbiH cnoco6 npHrxxaeH juw MHKpojio3HpoBaHHfl jho6wx bouhmx 
pacTBopoB BemecrrB. npeanoHTHTejibHO Hcnonb3yioT b KanecrBe BojiHoro 
pacTBopa BemecTBa bo^hwh pacTBop ojiHroHyicneoTHjia. 3aaBJieHHbiH cnocoS 

25 no3BoraeT ocymecrBJiaTb MHxpoiio3HpoBaHHe MHHHManbHbix (nopainea 0.3 hji) 
o&beMOB bohhwx pacTBopoB BeiuecTB. Ejiaroaapa noii6opy yica3aHHbix yanoBHW 
(noimepxaHHe TeMneparypbi BOAHoro pacTBopa BemecTBa h noBepxHocra 
aneMeHTa b npouecce nepeMeweHHa no cymecrBy paBHOH Tonxe pocw 
OKpyxaiomero B03nyxa) HCicnioHaeTCfl HcnapeHHe >khjikocth, hto cnoco6cTByeT 
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nOBbllUeHHK) TOHHOCTH H BOCnpOH3BOflHMOCTH npouecca MMKpOJI03HpOBaHW5J, 

ynpomaeTca TexHanorua, HCKJnonaeTca 3aBHCHMOcrrb nepeHocHMoro 
MHKpoo6T>eMa ot r;iy6HHbi norpyaceHHH cTepxHeii b pacrrBop. 

IlocTaBJieHHa^ 3aaana peuiaeTca Taicace TeM, hto, ycrrpoHCTBO juix 
5 MHKpono3HpoBaHHH BojiHbix pacTBopoB BeuxccTB Ha HOCHTejib, cojiepacamee 
ocHOBaHHe b 4>opMe ruiacraHbi, Ha ohhoh cropoHe KOTopoii 3aieperineHO 

OUHHMH KOHUaMH MH02KCCTBO CTCpXHCH, TOpUOBbie nOBepXHOCTH CBo6oflHbIX 

kohuob KOTopbix pacnojioaceHbi B ohhoh anocxocTH, comacHo H3o6peTeHHK>, 
cHa6aceHO cpejicTBOM nojmepacaHiw TeMnepaTypbi TopuoBbix noBepxHOcrefi 
10 cBo6oiiHbix kohuob crepxHefi no cyiuecTBy paBHofi tohkc pocw oKpyacaiomero 
B03jiyxa. 

ripennoHTHTejibHo b KanecrBe cpeflCTBa nojmepacaHHfl TeMnepaTypbi 
Hcnojib30BaTb 6aTapeio aneMeHTOB IleJibTbe, BbinojiHeHHyio b ^wpMe ruiacraHbi 
no pa3MepaM ocHOBaHHa, KOHTaKTHpyiomyK) c ocHOBaHHeM co cropoHbi, 

15 npOTHBOnOJlOXHOH OCHameHHOH CTepatHflMH, npH 3TOM OCHOBaHHe H CTepECHH 

xenaTejibHO hbmonumb m BbicoKOTeiuionpoBOflHoro MaTepna^a. 3to no3BOJiHT 
Jienco aBTOMaTH3HpOBaTb npouecc noimepacaHHa 3aaaHHOH TeMnepaTypbi c 
BbicoKofl TOHHOCTbio. KpoMe topo, 6aTapea QJieMeHTOB IlejibTbe no3BOJwer 
npocTWM nepeicnioHeHHeM noJiapHocTH TOKa nuTaHna 6wcTpo nepeso^HTb 
20 crrepxHH H3 peacHMa oxjiaacneHHa (nozmepacaHHe TeMnepaTypbi tohkh pocw) b 
pexHM Harpesa (BbicyuiHBaHHe cTepaoieii nocne ohhctkh h CTepanH3auHH), 
hto coKpaiuaeT BpeM# UHKJia h tcm caMMM cnoco6cTByeT noBbiiueHHK) 

npOH3BOilHTeJIbHOCTH CnOCo6a, TOHHOCTH H BOCnpOH3BOilHMOCTH. 

I4enecoo6pa3HO ocHOBaHwe h crepacHH hbiuonmrb m MeTajuia c 6ojimhhm 
25 Koa^HUHeHTOM TeononpoBOiiHOCTH, hto cnoco6cTByer 6bicrpoMy 
BbipaBH HBaHH to TeMnepaTypbi crepxHeii h b KOHenHOM HTore cnoco6crByer 
coKpameHHK) BpeMeHH UHKJia. 
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Run cHHxeHHH TeruionpHTOKa H3 oxpyxaiomeH cpeabi acejiarenbHO kohuw 
crepxHeH co cropoHbi ruiacTHHbi (He norpyacaeMbie b pacTBopw) h 
noBepxHocTH caMofi naacTHHbi cHa6iiHTb Tenj]OH30JiHpyioiuHM noKpbiTHCM. 
Uejiecoo6pa3HO Ha TopueBbie noBepxHocTH CBo6ojmbix kohuob crrepxHeH 
5 HaHecTH nmpocjHinbHoe, a Ha 6oKOBbie hx noBepxHocTH — rHflpo(J)o6Hoe 
noKpbiTHe. 3to o6ecneHHBaeT 4>opMHpoBaHHe MHKpoo6i>eMOB TOJibxo Ha 

TOpUCBblX nOBepXHOCTHX CTCpXHeH B npOUCCCe H3BJICHCHHH H3 paCTBOpOB H TCM 

caMbiM noBbiuiaeT TOHHOCTb h BocnpoH3BOiiHMOCTb cnoco6a. 

npeflnoHTHTenbHo njiomaub topuoboh noBepxHocTH Kaataoro crrepacHfl Quia 
10 CTepacHeft c xpyrnuM ceneHHeM) Bbi6HpaTb c yneroM BbinojiHeHHH 
\ cooTHomeHHa: VvlBnlf-lO^bu}), rae V — xenaeMMH o6t>cm KaruiH, 

4)OpMHpyK)lUHHCM Ha TOpueBOH HOBepXHOCTH CTepXHfl npH H3BJieHCHHH H3 

pacTBopa, R (mkm) — pajwyc TopueBoii noBepxHocTH CTepaam. 

Rnx oSecneneHra tomhocth h bociipoh3bojihmocth cnoco6a uejiecoo6pa3Ho 
15 Ha Topuw CTcpxHeii HaHCCTH noxpbrrHe H3 cTeKJia, a Ha 6oKOByio noBepxHOCTb 
— noKpbiTHe H3 cJyroponJiacTa. 

B iipyroM BapnaHTe BbinoJiHCHHJi una o6ecneneHHfl tohhocth h 

BOCnpOH3BOAHMOCTH CnOCo6a UeJieCOo6pa3HO Ha CBo6oflHbie KOHUbl CTepJKHCH 

HaHecTH noKpbiTHe H3 creKJia npH 3tom 6oKOByio noBcpxHocrb noKpbmw 
20 o6pa6oTaTb Repel Silane. 

3aaBJiaeMoe ycrrpoHCTBO oTJiHHaeTca KOHcrrpyKTHBHOH npocroTOH, yao6Ho b 
3KcnjryaTauHH, He TpeGyeT jwa cBoero H3POTOBJieHHfl Hcnonb30BaHHa 
floporocToaiuHX MaTepnajiOB h fleTajieii. 

KpaTKoe oimcaHHe nepTexeH 
25 B na^bHefiiueM H3o6pereHHe noflCHflerca noapo6HbiM onncaHHeM npHMepoB 

ero Bbino/iHeHH^ co ccbinicaMH Ha npunaraeMbie wepTexw, Ha KOTopwx: 

0Hr. 1 H3o6paacaeT ycrrpoHCTBO am MHKpo2io3HpoBaHHfl bohhhx pacTBopoB 
BemecTB Ha HOCHTejib, bhji CBepxy; 

<3>Hr. 2 — pa3pe3 no II — II Ha cjwr. 1; 
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<J>hi\ 3 — ynacrroK A Ha 4>hi\ 2, yBerwHeHo; 

Onr. 4 a,b,c,d — <j)parMeHT imaHiueTa c pacTBopoM m crepxeHb b 
pa3JiHMHbix cranmx oT6opa npo6w, npoaanbHbW pa3pe3; 

Ohi\ 5 a,b,c,d — 4>parMeHT hochtcjih h crepaceHb b paanHHHbix cranmx 
5 HaHeceHHa npo6w, npoflonbHbiii pa3pc3. 

JlyMuiHH BapHatfT ocymecTBJieHHH H3o6pereHHfl 
3aaBJieHHbiH cnoco6 Moacer 6brrb Hcno;ib30BaH am Mrocpoao3HpoBaHHfl 
Bo^Hbix pacxBopoB, coaepacaiuHx 6HOJiornHecKHe KOMnoHeHTbi, (J)parMeHTbi 

flHK, XpOMOCOMbI, KJieTKH H flp)THe, JUlfl MHKpOH03 HpOBaH Hfl nWFMeHTOB, 

10 KpacHTejieii m jipyrHX. IlpejuioHTHTeJibHO Hcnojib30BaTb 3awBJieHHWH cnoco6 

JWX MHKpOJI03HpOBaHHfl BOJIHblX paCTBOpOB OJIHIDHyKJieOTHJIOB Ha HOCHTCJIb. 
CnOCo6 MHKpOA03HpOBaH KH BOflHblX paCTBOpOB BCllieCTB, CODiaCHO 

H3o6percH Hio, ocymecTBJWioT cjiejiyioiuHM o6pa30M. TopueByio noBepxHocrb 
TpaHcnopTHpyiouiero aneMeHTa crepxHeBOH 4x>pMbi CMaHHBaioT boahmm 

15 pacTBopoM BcmecTBa, Haxonflmeroca b hhchkc nnaHiuera. 06pa3yiomaacH Ha 
3TOH noBepxHcxrrH 3anaHHafl Ji03a BemecTBa 3areM nepeMeiuaeTca h npHBo^HTca 
b conpHKOCHOBeH He c noBepxHocTbio hochtcjdi (MaTpHiia c ynacTKaMH rejia), 
xyaa OHa nepeHocHTca. Ilpn 3tom TeMnepaTypy BOflHoro pacTBopa BemecTBa h 
TCMnepaTypy noBepxHocrH TpaHcnopTHpyiouiero ajieMeHTa b npouecce 

20 nojmepxHBaioT no cymecrBy paBHoii Tonxe pocw oicpyacaioiuero B03ayxa, to 
ecTb paBHoii TeMnepaType, ro xoTopoii jiojiaeeH ox^aaHTbca B03ayx, nm Torb, 
HTo6bi conepacauwHca b hcm nap jiocTHr HacbiweHHfl h Hanan 

KOHUCHCHpOBaTbCH . 

3to no3BOJweT HCKniOHHTb HcnapeHne xhjikocth npn o6pa30BaHHH Ha 
25 TopueBOH noBepxHocrH TpaHcnoprapyiomero 3JieMeHTa 3aaaHHOH ao3bi 
BemecTBa h npH ee nepeMeiueHHH, m TeM caMbiM noBbiCHTb TOMHOCTb h 

BOCnpOH3BOZlHMOCTb CnOCo6a MHKpOJ103HpOBaHH5! MHHHMaJIbHblX o6l>eMOB 

pacTBopoB BeuiecTB. 
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YCTPOHCTBO JUI3 M HKp O A03 HpOBSH W% BOJIHblX paCTBOpOB BC11JCCTB, 

H3o6paxceHHoe Ha cjwr. 1, 2, 3, coaepxMT ocHOBaHHe 1, HMeioiuee 4>opMy 
np^MoyroJibHofi ruiacTHHbi, Ha ohhoh crropoHe Koxopoii 3aKpenJieH0 oahhmh 
KOHuaMH MHO^cecTBo, pacnoJioxeHHbix napannejibHO iipyr apyry h Ha paBHOM 
5 paccroflHHH ohhh ot flpyroro CTepxHefl 2. IlpH 3Tom TopuoBbie noBepxHocTH 3 
crepxHeH 2 pacnojioaceHbi b oahoh iuiockocth, napajuiejibHofi ocHOBaHHio 1. 
Co CTopoHbi, npoTHBoncxnoacHOH ocHameHHoii crepxHSMH 2 k ocHOBaHHio 1 
npHJieraeT h HaxoiiHTca c hhm b tciuiobom KOHTaxTe 6aTapca 4 
TepMoaneMeHTOB, b aaHHOM npHMepe 6aTapea 4 3JiCMeHTOB IlejibTbe, 

10 BbinoJiHeHHaa b <jx>pMe njiacxHHbi no pa3MepaM ocHOBaHH* 1. IIocpejicTBOM 
npoBo^oB 5 6aTapen 4 nojnuiiOHeHa k ynpaBJiaeMOMy HcroHHHKy 6 
nocroflHHoro TOKa. EaTapea 4 aneMeHTOB IlejibTbe HBJifleTCfl cpeacTBOM 
nojmepacaHHH TeMnepaTypw TopuoBbix noBepxHocTeii 3 cTepxHeii 2 paBHOH no 
cymecTBy TeMnepaType tohkh pocw oKpyacaiomero B03jiyxa. flpyroft cBoefi 

15 cropoHOH 6aTapea 4 aneMeHTOB IlejibTbe npuneraeT k noBepxHocTH 
nnacTHHHaToro paanaTopa 7 h Haxo/iHTCfl c hhm b tciuiobom KOHTaKTe. Jlflx 
o6ecneneHH5! paBHOMepHoro TeiuioBoro KOHTaKTa Meacny noBepxHocr^MH 
6aTapeH 4 TepM03JieMeHTOB m ocHOBaHHeM 1 c oaHoii cropoHbi h paanaTopoM 7 
c flpyroii cropoHbi pacnoJioaceHbi tohkh e (ne 6oJiee 100 mkm) cjioh 8 

20 TeruionpoBOflHofi nacrrbi, Ha ocHOBe okhch 6epHJUiHfl h noJiHMemncHJioKcaHa. 

OcHOBaHHe 1 h crepxHH 2 BbinojiHeHbi H3 MaTepnajia c bmcokhm 
K03(|)4)HUHeHTOM TeruionpoBOjiHocTH , npeiinoHTHTejibHO, H3 Meranjia, 
HanpHMep, H3 Me ah hjih jiaTyHH. B KanecTBe pajwaTopa 7 moxct 6brrb 
HcnoJib30BaHa KpeMHHeBaa anacTHHa. 

25 CrepacHH 2 co cropoHbi KOHua, cKpeaneHHoro c ocHOBaHHeM 1, 
npH6jiH3HTenbHO Ha 1/2 hx jyiHHbi CHa6aceHbi TermoH30JiHpyK)iJUHM noKpbrrneM 
9, b KanecTBe MaTepnana KOToporo Moacer 6brrb Hcno/ib30BaH nojiHOJiecjwH 
(Heat Shrinkable Pack, RS Components Ltd. Catalogue Nov. 1992 - Feb. 1993, 
England, p. 51, stock no. 399899). TaKHM ace TeruioH30JiHpyiouiHM noKpbrrHeM 
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9 (neHonojiHypeTaH) 3aiUHiueHbi h KOHTaKTHpyioiUHe c oKpyxaioiuHM B03jiyxoM 

nOBepXHOCTM OCHOBaHHil ]. 

CrepxHH 2 b onHCbiBaeMOM npHMepe hmoot xpymoe nonepeMHoe ceneHHc 
(oAHaieo, Moryr HMeTb nonepeHHoe ceneHHe h jho6oh apyrofi 4x>pMbi) h hx 
5 cBo6ojiHbie kohuw BbincwiHeHbi b 4>opMe yceneHHbix KOHycoB, cyacaiomHxai k 
TopuaM. Ha TopuoBbie noBepxHocrH 3 (rrepxcHeii 2 HaHeceHo nmpocJwuibHoe 
noKpbrrMe 10, HanpMMep creicno hjih 3ojioto, Ha 6oKOBbie noBepxHocrH 
cbo6ootwx kohuob cTepatHefi 2 HaHeceHo rajipo4x>6Hoe noKpbiTHe 11, 
HanpHMep (jrroponjiacT, miM ctckjio noBepxHocrb xoToporo 
10 FHzipo(J)o6H3HpyeTCH o6pa6oTKoii Repel Silane. 

Pa3Mep nnoiua^H topuoboh noBepxHOCTH 3 crepacHeii 2 BbiGpaH b 

COOTBeTCTBHH C Tpe6yeMbIM O&beMOM V JiepeHOCHMOH fl03bl H3 yCJIOBHH 

BbinanHeHHa cooraoujeHHa: V*l/3nR*-l0~* (hji), rsxc V — acejiaeMMH ofoeM 
KamiH, 4>OpMHpyK)WHHCH Ha topuoboh noBepxHOCTH crepxHfl npH H3BneseHHH 
15 H3 pacTBopa, R (mk«) — paanyc topuoboh noBepxHOCTH 3 

YCTpOHCTBO, B COOTBeTCTBHH CO CnOCo6oM CODiaCHO H3o6pCTeHHIO, 

Hcno^b3yioT cneayioiHHM o6pa30M. 

OcHOBaHHe 1 co crepacHJWH 2 no3HUHOHHpyioT HanpoTHB ruiaHiuera 12 
(4>hi\ 4a) TaKHM o6pa30M, hto KaauibiH crepaceHb 2 0Ka3bmaeTCH HanpoTHB 
20 cooTBeTCTByiomeH hmchkh 13 miaHiueTa 12, 3anojiHeHHofi boahmm pacTBopoM 

14 BemecTBa, nojuicacamero nepeHocy, HanpHMep bouhmm pacTBopoM 
onnroHyKaeoTHfla. 3aTeM ocHOBaHHe 1 nepeMemaiOT b HanpaaneHHH k 
nnaHUjeTy 12 no norpyxceHHa kohuob crrepacHew 2 (tJ)Hr. 4b) b pacTBop 14. 
3aTeM, nepeMemaa ocHOBaHHe 1 co crepacHflMH 2 ($nr. 4c) b 

25 npoTHBono/ioxHOM HanpaaneHMH H3RneKaioT crrepxHH 2 H3 pacrrBopoB, npn 
3tom Ha topuoboh noBepxHocrH Kaxnoro crepxHfl 2 4>opMHpyeTc^ MHKpOJl03a 

15 ((Jmr. 4d) pacTBopa BemecTBa o&beMa V, KOTopbifi He 3aBHCHT ot nny6HHbi 
norpyaceHHa crepxra 2 b pacTBop 14 (6jiaroAapH rHflpo4>mibHOMy h 
rHnpo4)o6HOMy no oTHOiueHHio k nepeHocHMOMy pacTBopy noKpbiTHio Ha 
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pa6oneM KOHiie crrepxcHfl), a onpenejwerca no cymecrBy JiHUJb paanycoM R 
TopuoBbH noBepxHocTH crepxHH 2. Floane 3Toro ocyiuecTBJiaiOT nepeHOc 

OCHOBaHH* CO CTepaOWMH, HarpyxeHHblMH MHKpOJI03aMH pacxBopoB K 
HOCMTCJIK), HanpHMep K MHKpOMaTpH ue 16 ((J)Hr. 5a) Ha CTeKJIHHHOH 

5 noBepxHocTH kotopoh hmciotch, pacnojioaceHHbie perynapHo, cootbctctbchho 
pacnaaoxeHHK) crepxHeii 2, ynacTKH 17 raw. OcHOBaHHe no3HUHOHHpyK>T 
HanpoTHB noBepxHocTH MaTpHuw 16 Tax, hto Kaxawfi crepaceHb 2 
pacnojiaraercfl HanpoTHB cooTBexcrByioiuero ynacTxa 17 rejia. 3aTeM 
ocHOBaHHe nepeMemaioT b HanpaBJieHHH k MaTpHue 16 ((jwr. 5b) no crpejiice B 

10 no conpHKOCHOBeHHfl MHKpono3 15 c ynacTKaMH 17 rejia. B npouecce or6opa 
MHxpojio3 H3 anecK 13 imamiieTa 12 h ncpeHoca hx ao npHBeaeHHJi b 
conpHKocHOBCHHC c noBepxHOCTbio MaTpHuw 16 TCMnepaTypy pacrrBopoB 14 b 
MHCHKax 13 nJiaHiueTa 12 h TeMnepaTypy TOpuoBbix noBepxHOCTew 3 ctcpxhch 
2 nojmepxMBaioT no cymecrBy paBHoii TeMneparrype tohkh pocw oicpyacaiomero 

15 B03^yxa, hto no3BOJiaeT npaxTHHccKH ncicnioHHTb HcnapeHHe pacrBopa npn 
nepeHOcc MHKpoA03bi. PerynHpoBaHHe TeMnepaTypbi TopuoB crepacHeH 2 h 
noiwepacaHHe ee Ha 3<maHHOM ypoBHe oSecnenHBaiOT H3Mchchhcm HanpaxceHHa 
nHTaHHa, nojiBOAHMoro k TepMo6aTapee 4 (4)Hr. 2, 3) b 3aBHCHM0CTH ot 
cHFHana aaTHHxa TeMnepaTypw (He noxa3aH), ycrraHOBneHHoro b TennoBOM 

20 KOHTaKTe c ocHOBaHHeM 1. Tejib axTHBHO BnHTbiBaeT pacTBop (c|)Hr. 5c), b 
pe3ynbTaTe Hero nponcxojiHT Ha6yxaHHe ynacTKOB 17 (4>nr. 5d) rejia h nepexon 
MHxpono3 15 (4)Hr. 5c) b rejib. OcHOBaHHe co crepaoiflMH 2 otboaht ot 
MHKpOMaTpH Ubi. Flocne npoMbiBKH h BbicyuiHBaHH^ crrepxcHeH 2 yCTpOHCTBO 
roTOBO win noBTopHoro UHKJia. 

25 YcTpoHCTBO, coriiacHo H3o6peTeHHK), no3BoraeT ocymecTBJWTb c bwcokoh 

TOMHOCTbK) nepeHOC MHKpOfl03 BOflHblX pacTBopoB BeiuecTB o6^eMOM 0.3^50 Rfl, 
hto no3Bon^eT, b cbok) onepeiib, ynpocTHTb npoueaypy H3roToaneHHfl 
oJinroHyKJieoTHjiHOH MHKpoMaTpHiibi, coKpaTHTb pacxoa noporocTOfluiHx 

MaTepHaJlOB, MHHHaTK)pH3HpOBaTb MHKpOMaTpHUy. 
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Jinx Jiysujero noHHMaHHa Hacroaiuero H3o6peTeHHa npHBojwTca 
KOHKpeTHbie npMMepw ocyutecraneHHa H3o6peTeHHfl, nojiTBepauiaioiUHe 
pa6oTocnoco6HOCTb 3aHBJweMoro cnoco6a h ycrrpoHCTBa, TOHHOCTb h 

BOCnpOH3BOJlHMOCTb MHKpOil03HpOBaHH£. 

5 ripMMep 1 

OcyiUeCTBJWIOT MHKpOJ103HpOBaHHe paCTBOpOB COOTBeTCTByiOlUHX 
KOHUCHTpailHH OJlHPOHyKJieOTHflOB, HCIIOJIb3yeMbIX JUW HMM06HJlH3aiIHH 

ojiHroHyKJieoTnaoB Ha TBepaoM HocHTcne. llpn roTaBJi HBaiOT pacrsopbi 
oJiHroHyxjieoTHflOB oienyioiUHx KOHueHTpaun h : 1,0 HMOJib/MKJi; 10 nuonb/MKJi; 
10 100 riMOJib/MKn b 0.001 %-hom pacTBope 6pOMtj>eHOJioBoro cHHero b 
HHCTHJinHpoBaHHOH Boae* PacTBopw 3arpy2caK>T b ruiaHiuer Ha 1/4^2/3 rny6HHbi 

HHCCK. 

B Hcno^b3yeMOM 3aflBJmeMOM ycrpoficTBe pajwyc TopueBOH nosepxHOCTH 
crepacHfl cocrraBjmeT R=110 mkm. 
15 CrepaceHb norpyacaKrr b npHroTOBJieHHbie pacTBopw, H3aneKaK>T, npn otom 
Ha Topue crepacHfl (fwpMHpyercH o&bcu pacTBopa b bhjxc nacTH no.nyc4>epbi. H3 

CCpHH 10-TH H3MCpCHHH yCTaHOBJieHO HTO KaiUlH paCTBOpOB B BHfle HaCTH 

no/iyc(J)epM npH reMncpaType B03^yxa paBHofi 23 °C h OTHocHTenbHoii 
BJiaxHocTH 70±10% Hcnap^ioTca 3a 4 ceK. 

20 3aTeM TeMnepaTypy npHroTORneHHbix pacTBopoB b roiaHiuere 
. ycraHaRnHBaioT h noMepxHBaioT no cymccTBy paBHofi TCMncpaType tohkh 
pocw wa oKpyacafomwx ycjioBHH Ha momcht npoBeaeHHa h3mcpchhh. B 
3aHBJiHCMOM ycrrpoHCTBe TaKace ycrraHaanHBaioT h nojmepacHBaioT TeMnepaTypy 
crrepacHfl no cymecTBy paBHyio TeMnepaType tohkh pocbi win yc/ioBHH 

25 OKpyacajoiueii cpeabi Ha BpeMH npoBeneHHfl 3KcnepHMeHTa. 

Uhkji H3MepeHra 3aKJiioHaeTCH b cjiejiyioiueM. CrepaceHb noipyacaioT b 
pacTBopw Ha pa3Hyio niy6HHy, H3BJieKaioT, npw 3tom Ha Topue crepxtm 
(jjopMHpyeTca o6i>eM pacTBopa b BHfle nacrH nojiyccjjepw, h BbinepacHBaioT b 
TeneHHH 2-J-15 MHHyr b TaKOM coctoahhh. Ilpn 3tom c noMouibio MHKpocKona 
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MapKH MEC-10, cHa6xeHHoro oxyjwpoM co uiKanow (npH yBCJiHHCHHH 57.5 
xpaT; ueHa nejieHwa iiiKanbi 14 mkm) no BbicoTe Macro c4>opMHpoBaHHoro b 
muc nojiyc^pw o&bCMa pacrBopa Benyr Ha6jnojieHHe 3a <|>opMH poBan HeM h 

H3MCHCHHCM MMKpOo6"bCMOB paCTBOpOB Ha TOpUe CTepaCHfl. 3aTCM B3HTyK) 

5 npo6y nepeHocaT Ha cyxofi HaiinoHOBbiH <J)RnbTp ( Hybond-N+, Amersham 
International) h 3aMepaioT pa3Mep nojiyneHHoro mrm. H3 npoBejieHHbix 20-th 
H3McpCHHH ycTaHOBJicHo, hto juw npoBepaeMoro flnana30Ha KOHUCHTpauHii 
BbicoTa (JwpMHpyiouiHXca xanenb Ha Topuc crepacHH He H3MeHfleTca b npenejiax 
ueHW flenemia uiKanbi npn6opa (T.e. He 3aBHCHT ot KOHueHTpauHH pacTBopoB 

10 oJiHiDHymieoTHAOB b npejienax norpeuiHocTH H3MepeHHfl), pa3Mepw mrreH Ha 
4)HJibTpe oflHHaxoBbie b npejienax ueHbi ncncnnx uiKajibi npH6opa, hto 
nojiTBepxmaeT TOHHocTb h BocnpoH3BojiHMOcTb cnoco6a. AHanoniHHbie 
H3MepeHHa c TaxHMH ace pe3yjibTaTaMH npoBOjnuiHCb c HcnoJib30BaHHeM b 
KanecTBe hochtcjw rtneHKH noJiHaKpnnaMHflHoro rejia tojiuihhoh 5 mkm, 

15 o6pa30BaHHoii Ha noBepxHocTH cremia. 
IlpHMep 2 

OnpeaejieHHe tohhocth h BOcnpoH3BojiHMOCTH cnoco6a 
BocnpoH3BojiHMOCTb h TOMHocTb 3aaBJifleMoro cnoco6a onpejieJMercH no 
pa3BejieHHK> R03b\ pacrBopa KpacHTena, nepeHocHMoii c noMouibio 
20 npejuiaraeMoro ycrrpoHCTBa b H3BecrHbiH o&beM jiHCTKJiJiHpoBaHHOH bojiw h 
H3MepeHweM pa3BejieHHa no K03<jMj)HUHeHTy nonnomeHHfl CBera Ha juiHHe 
BOJiHbi, 6jih3Koh k nHKy norciouieHHa juw naHHoro xpacHTeju. IlpH pajiHyce 
TopueBOH noBepxHocTH crepaais R=110 mkm, pacneTHbiii o6t>£m KanjiH, 
c(Jx)pMHpoBaHHoii Ha Heii, cocTaanaeT *1.4 hji. Pa3BefleHHe 3TOH ao3bi b 500 
25 mkji o6i>eMe wcTHJUinpoBaHHOH BOjaw cocrraBHT 5x1 0^ pa3. 

ripHroTaBJiHBafOT HacbiiueHHbiii npH KOMHaTHOH TeMnepaiype pacTBOp 
xpacHTena Safranin'a MN b HHCTminHpoBaHHOH Boae. PacTBOp (|)HJibTpyK)T Ha 
creioiaHHOM 4 )HJlbT P e c JwaMerpoM nop 100 mkm, pa36aBJi5noT Ha 20% h 
Hcnojib3yK)T Kax hcxoahmh npn npoBeneHHM Bcex nanbHeHiiiHX H3MepeHHii. 
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Una npoBeiieHHfl M3MepcHHii cncKTpoB nomomcHHH Hcnojib3yiOT 
cncKTpotJx)TOMeTp Shimadzu UV-VIS; Model UV-160 (Shimadzu 
Corporation). 

npHroTaBJiHBaioT npd6bi H3 yKa3aHHoro hcxohhofo pacTBopa KpacHTCixa 
5 pa36aBJieHHeM ero flHCTHJUiHpOBaHHOH boaoh b 10 pa3a h b 10 pa3a. Una 
npHroroBJieHHbix npo6 H3MepjnoT cneKTp norjiomeHHa (b oSnacrH nroca ana 
Safranin'a MN). Ilo cneKTpaM H3McpHioT CHmajibi b nHKax h bbihhcjwiot hx 
oTHOujeHHe. Othoiuchhc cHmanoB sthx iiByx npo6 cocrraBJiaeT 98, hto 
noflTBepamaer BO3MoacH0CTb HcnoJib30BaHHa hcxoahofo pacTBopa nm 

10 H3MepeHna cHraanoB b nmcax cneKTpoB nonnomeHHH juih npo6 npH 
pa36aBJieHHH HcxojiHoro pacTBopa jio 10 5 pa3a (oaomaeMoe pa36aBJieHHe 
ilOJIXHO COCTaBJMTb 5x105 pa3a). 3aBHCHM0CTb H3MepeHHoro CHraana S b nrace 
nonnomeHHH onpeflcjiacrca BbipaxeHHeM S 0 = k* /r (1), nae k* - KoacJw^HUHeHT 
nponopuHOHanbHocTH onpcueJiaeMbiii H3 (1) npH pa3BeaeHHH hcxo^hopo 

15 pacTBopa r = 10 3 pa3 ? r - pa36aRneHHe onpeaejweMoe H3 cooTHomeHHa 

r= Vd y Vk (2); rae V d o&beM jwcTHJuiMpoBaHHOH bojiw, V k o&beM npo6w, 

Va 

coflepacameii KpacHTenb. Tax xaK V k «V d , Toraa H3 (2) r«-^-(3). Elocjie 

k' Va 
mwrraHOBKH (3) b (1) nojiynHM S = —-V k (4), o6o3HaHHM — = k (5) h 

V d k' 

noAcraBHB b (4) noJiyMHM BbipaaceHne V k =Sk (6) Jirw nepecneTa H3MepeHHbix 
20 cHrnanoB b nmcax cneKTpoB nor/iomeHMa w% cepHH H3McpcHHM, npn bhccchhm 

no3 HcxojiHoro pacTBopa co crepaaw b o&beM HHCTHrtiWTa bojim 3arpyaceHHoro 

b M3MepHTanbHyio KfOBery. 

k paccHHTbiBaercfl no BbipaaceHHSM (1) h (5) npn r=10 3 Hcxoiworo 

pacTBopa h cocTaaaaeT 349.50 hji. 
25 B 3aflBJifleMbM ycTpoficTBe ycraHaanHBaioT w noiuiepacHBaiOT TeMnepaTypy no 

cymecTBy paBHyio TeMnepaType tohkh pocw mifl ycjioBHH oKpyxaioiuefi cpejibi 
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Ha BpCMfl npoBeaeHH* BKcnepHMeHTa (TeMnepaTypa oKpyxaioiueH cpenbi 
20±5°C h oTHOCHTejibHaa anaxHOCTb 70±10%). 

Uhkji H3MepeHna 3aKJH0Haerca b cnejiyioiueM. CrepaceHb norpyxaioT b 
hcxoahmh pacTBop, H3BncKaicrr, npH 3TOM Ha Topue crrepxHji 4x>pMHpyerca 
5 o&beM HcxojiHoro pacTBopa b bhac Macro nonyc<|>epbi, h BbmepacHBaioT b 
TeneHHH 2*10 mhh>t b t<ikom coctohhhh, npH stom c noMoinbio MHKpocKona 
MapKH MEC-10, cHa6xeHHoro oxynapoM co iiiKanoii (npH yBejiHHeHHH 57.5 
Kpar; ucHa rcjichhsi uiKanbi 14 mkm) no BbicoTe Macro noJiyccfcpbi Bcoyr 
Ha&nioiieHHe 3a h3MChchhcm MHKpoo&beMa hcxohhoix) pacTBopa Ha Topue 
10 cTepaoifl. HHcryio KBapueByio KioBery (npoMbrryio jihcthjuutom) 3anoJiHaK)T 

700 MKJl JIHCTHJUlHpOBaHHOH BOflbl, nOMdUaiOT B CneKTpO(}>OTOMeTp H CHHMaiOT 

cneKTp noniomeHHa (flHCTHJWflT — ^hcthjijiht), H3MCpHK)T 3HaneHHe 4>OHa F. 
3aTeM b Hee norpyxcaioT crepaceHb ycrrpoHCTBa, npH 3tom ao3a hcxojihoix) 
pacTBopa co crepacHa "cMbiBaercfl" b Kioscry, noJiyneHHWH pa36aBJieHHbiii 
15 pacTBop TmaTCJibHo nepeMeuiHBaioT b KiOBere tohkoh ctciowhhoh nanoHKOH. 
KioBery BHOBb noMeiuaioT b cneKTpo^xyroMerp h 3anncbiBaiOT cneKTp 
nonioiiieHH^ pa36aaneHHoro pacTBopa, a Taicace H3MepaioT BCJiHHHHy cHraajia S 
b riHKc noniomeHHa. Bee pc3ynbTaTbi H3MepeHHH nojiynaiOT b BHjie cneKTpoB h 
3anMCbiBaioT cpejicTBaMH cneKTpo(J)OTOMeTpa Ha bctpochhom npHHTepe. 

20 TaKHM 06pa30M npOBOJWT 10 UHKJIOB H3MCpCHHH. flaHHbie H3MepeHHH 

npencTaBJieHbi b Ta6jiHue 1 . 

OueHKa neHCTBHTCJibHoro 3HaHeHHJi nepeHeceHHoro MHKpoo&bCMa - V 
npoH3BOjiHTc^ no BbipaxceHHio: 

V = — (7), rue n — hhcjio H3MepeHHH; 

n m 

25 V i — 3HaneHHe o&bCMa oTiiejibHoro H3MepeHHfl H3 Ta6/iHUbi 1. 

OueHKa cpeflHeii KBaaparoHecKoii norpeuiHocTH H3MepeHHH npoH3BonHTca 
no 4K>pMyne: 
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Tax xaK hhcjio H3McpCHHM orpaHHHCHo, juw onpeaejieHH^ noJiyuinpHHbi 
HOBepHTenbHoro HHTepBana e p HcnoJib3yeTca 3axoH pacnpenejiemifl 

CTbioiieHTa: 

5 s p -t p ^== (9), nae t p — kos^huhcht pacnpeneneHHfl 

CrbioneHTa mix HHcna H3MCpeHHH n c flByxcropoHHefi jioBepHTejibHoii 
BepoHTHocTbK) p, (onpeflejiflercji no TafwiHue 5; "Ta6jiHUbi no MaTeMaTHHecKOH 

CTaTHCTHKe", II. MlOJUlCp H Jip.; H3JiaTenbCTBO "OHHaHCbl H CTaTHCTHKa" , 

1982r). 

10 TaGjinua 1 



N? 


Ooh (F) 


CHraan,(S) 


OfoeM, mi (V=(S-F)xK) 


1 


-0.00016 


0.003889 


1.414643 


2 


-0.00048 


0.005079 


1.941667 


3 


0 


0.005159 


1.802976 


4 


-0.00016 


0.006508 


2.33 


5 


-0.00048 


0.003968 


1.553333 


6 


-0.00032 


0.004524 


1.692024 


7 


0.000952 


0.005238 


1.497857 


8 


0.000952 


0.003889 


1.02631 


9 


-0.00063 


0.00381 


1.553333 


10 


0 


0.0023571 


8.238214 



flaHHbie H3MepcHHii npHBeneHHbie b Ta&QHue 1 aHanioHpyioTCH, H3MepeHHe 
N10 OT6pacbiBaercfl H3 paccMOTpeHHJL PacneT norpeuiHocTew npoBOHHTca no 
25 4>opMyjiaM (7), (8) H (9). n=9 h ^=2.306 noJiyneHo: V= 1.646 hjt; 
a =0.364 hji, e p =0.29 hji (npn npHrorroH /?=0.95). 
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To ecTb, npH aoBcpHTCJibHOH BeposTHocrH 0.95, norpeujHOCTb jao3HpoBaHna 
cocrraBHJia ±0.29 an hjih ±17.6% (aonycTHMaa norpeiuHorrb fljia fl03HpoBaHHa 
BOiiHbix pacTBopoB ojiHroHyKneoTHjioB Ha MHKpoMaTpHuy cocraBJiaeT ±20%). 
TeopeTHMecKH paccHHTaHHoe 3HaneHHe nepeHocHMoro o&beMa (V«1.4 hji. npH 
5 R=110 mkm) MeHbiue ycTaHO&neHHoro 3KcncpHMCHTajibHO. 3to o&bflCHfleTca 
TeM, mto KOHueirrpauHa KpacHTcna b HcxojiHOM pacTBope BbiSMpaJiacb c yneroM 
HHXHero npejicna HyBCTBHTOibHocrH cneKTpocJxn-oMerpa. IloaTOMy hcxojihwh 

paCTBOp BblHyXfleHHO HMCJI BJttKOCTb 3HaHHTeJIbHO BblUie TeOpCTHHCCKH 
B03M03KHOH H npH H3BJ1CHCHHH CTepXHfl H3 Hero nOKpblBaJI TOHKOH nJICHKOH 

10 nacTb norpyacaeMOH 6okoboh noBcpxHocTH crep)KHfl, nero He npoHcxojurr b 
pa3peuieHHOM jiHana30He BH3KOCTeft juw peanbHbix pacTBopoB 

OJIHrOHyKJieOTRflOB. 

FIpOMblllUieHHaH IipHMeHHMOCTb 

3aaBJiaeMbie cnoco6 h ycrpoiicTBO HaxoxwT npHMCHeHHc nm fl03HpoBaniui h 

15 BHCCCHH51 MHKpOfl03 BOHHblX paCTBOpOB, COflepacaiUHX 6H0JIOrHHeCKHC 

KOMnoHeHTbi — 4>parMeHTbi flHK, xpoMocoMbi, kjictkh h ap., xax b 
(JjyuaaMeHTajibHbix HccncnoEmmx Tax h b npHKJiajwbix o6jiacrax — 
McuHUHHe, cejibCKOM X03HHCTBC. KpoMe Toro, 3aHBoae\fbiH cnoco6 H 
ycrpoHCTBo Moryr HaiiTH npHMCHCHHe h b npyrax ofrnacrsx HayKH, tcxhhkh h 
20 HapoHHoro X03flHCTBa, b cjiynaax Koraa B03HHKaer Heo6xo^HMOCTb 

npHIX>TOBJieHHH 6oJIbllJOrO KOJIHHeCTBa OAHHaKOBblX MMKpOO&beMOB BOflHbDC 

pacTBopoB BcmecTB, nepeHeceHHH hx k ofoeKry h nncjxcmvi hx b flpyrae 
pacTBopw hjih HaHeceHMa Ha noBepxHOCTb "TBepubix" (renM, cTexjia, nopHCTbie) 
Ten. 
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4>opMyjia H3o6peremui 

1. CnOC06 MHKpOJK>3HpOBaHHfl BOJlHblX paCTBOpOB BCUICCTB Ha HOCHTCUlb C 

HcnoJib30BaHHCM TpaHcnopTHpyioiuero aneMeHTa ctcpxchcbhahoh 4x>pMbi, 
5 BKJiioHaiomHH cManHBaHHe TopueBofl noBcpxHOCTH TpaHcnoprapyioiuero 
aneMeHTa bojxhhm pacTBopoM BeuiecTBa, o6pa30BaHHe Ha stoh noBepxHOCTH 
3ajiaHHoii ao3bi 3Toro BeuiecTBa, nocneayiomee nepeMemeHHe h 

COnpHKOCHOBCHHC ee C nOBepXHOCTbK) HOCHTeJlfl, OTJlMHaiOIHHHCH TeM, HTO 

TeMnepaTypy boahopo pacTBopa BeuiecTBa h TeMnepaTypy TopuoBoii 
10 noBepxHOCTH TpaHcnopTHpyiomero aneMeHTa b npouecce o6pa30BaHHH Ji03bi h 
ee nepeMeiueHim nozmepxcn BaioT no cymecTBy paBHofi TeMnepaType tohkh 
pocw oxpyxaioiuero B03ayxa. 

2. Cnoco6 no n.l, oTJiHHawmHHca TeM, hto b KanecTBe BOjiHoro pacTBopa 
BeuiecTBa 6epyr bojihwh pacTBop ojiHroHyxjieoTH^a. 

15 3. YcTpOHCTBO JUIX MHKpOJI03HpOBaH HH BOflHMX paCTBOpOB BdUeCTB, 

coaepatawee ocHOBaHHe (1) b (Jx)pMe njiacTHHbi, Ha oahoh CTopoHe KOTopofi 
3axpenJieHo oahhmh kohiwmh MHoacecTBO cTepacHeH (2), TopuoBbie 

IlOBepXHOCTH (3) CBo6oflHbIX KOHUOB KOTOpblX HaXOflflTCH B OflHOH IUIOCKOCTH, 

OTJiHMaiomHec^ TeM, hto ycTpoiicTBo cHa6aceHO cpeacTBOM nojmepxaHHfl 
20 TeMnepaTypw TopuoBbix noBepxHocrreH (3) cBo6ojiHbix kohuob crepxHeH (2) no 
cymecTBy paBHoii TeMnepaType tohkh pocw oxpyacaiomero B03Jiyxa. 

4. ycrpoHCTBo no n. 3, ouiWHaioiueecfl TeM, hto b KanecTBe cpejicTBa 
nojmep^caHHH TeMnepaTypbi Hcno;ib30BaHa 6aTapea (4) ajieMeHTOB rienbTbe, 
BbinoJiHeHHaa b 4>opMe njiacTHHbi no pa3MepaM ocnoBaHH* (1), 

25 KOHTaKTHpyiomaa c ocHOBaHHeM (1) co ctopohw, npoTHBonanoaoiOH 
ocHameHHofi cTepacHHMH (2), npH 3tom ocHOBaHHe (1) h cTepacHH (2) 
BbinoJiHeHbi H3 TeruionpoBOflHoro MaTepwajia. 

5. YcTpoiicTBo no n.4, OTJiHHaiomeeca TeM, hto njiacTHHa h ocHOBaHHe (1) 
BbinoJiHeHbi H3 MeTa^jia. 
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6. ycTpoiicTBO no JiK>6oMy H3 n.n. 3^-5, oTJWHaioiiieecfl tcm, hto kohuw 
crrep^cHeH (2) co crropoHM anacTHHw cHa6xeHbi TenjioH30JiHpyiouiHM 
noKpbrrHeM (9). 

7. ycTpoHCTBo no n. 6, oTJiHHaiomeecfl tcm, hto Ha TopuoBbie noBcpxnocTH 
5 (3) crepxHCH (2) HaHeceHo ra^po^mibHoe, a Ha hx 6oKOBbie noBepxHocTM — 

nwpo4K)6Hoe no othouichhk) k boahomy pacTBopy noKpbiTHc (10, 11 

COOTBCTCTBCHHO). 

8. ycTpoiicTBO no n. 6, orJiHHaiomeecfl TeM, hto ruiomaab topuoboh 
noBepxHOCTH (3) Kaauioro crepacHa (2) BbiGpaHa c yneTOM B&inoJiHCHH^ 

10 cooTHomeHHa: V«1/3tc/? 3 - O^hji), rae V — xenaeMbrii ofoeM Rozbu R (mkm) 
— pajmyc TopueBofi noBepxHOCTH (3) crrepxHJi (2). 

9. YcTpoHCTBo no n. 7, oTJiMHaioiueeca TeM, hto Ha Topuw crrepacHeH (2) 
HaHeceHo noKpbiTHe (10) H3 creKJia. 

10. ycTpoiicTBO no n. 9, oTJiHHaioiueecfl tcm, hto Ha 6oKOByio noBepxHocrb 
15 crepacHeii (2) HaHeceHo noKpbrnie (11) H3 ^rroponnacrra. 

11. YcTpoHCTBo no n. 9, OTJiHnaioiueeca TeM, hto 6oKOBaa noBepxHocrb 
crrepxHeH (2) noxpbrra cTeKJioM h 3aTeM o6pa6oTaHa Repel Silane. 
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